The disadvantage is that satisfactory analgesia is required for positioning for the conduct of CNB because any movement in the injured limb leads to agonizing pain. Therefore, adequate analgesia is required for optimal positioning of the patient for CNB. Modalities of analgesia utilized for positioning during CNB are opioids, nonsteroidal anti-inflammatory drugs if not contraindicated, regional blocks such as fascia iliaca block as well as femoral nerve blocks (FNB). [3, 4] Conventionally, FNB was given blindly by anatomic landmarks; [5] however, after the advent of ultrasonography (USG), the localization of femoral nerve became much easier. [6] The amount of local anesthetic (LA) to be injected for FNB could also be reduced. We conducted a prospective, observational, randomized study to ascertain the optimal dosage of LA solution required for USG-guided FNB for positioning during combined spinal-epidural (CSE) block.
MaterIals and Methods
This is a prospective, observational, randomized, blinded study. After taking permission from the institutional review board, eighty patients with fracture neck of the femur listed for internal fixation or hip replacement were enrolled in this study. They were randomized using a computer-generated random number table, into two groups of forty patients each. Group A patients received USG-guided 12 ml of LA solution containing 10 ml lignocaine solution without preservative (2%) plus 2 ml normal saline (NS) for positioning before CSE. Group B patients received 15 ml of LA solution containing 13 ml lignocaine solution without preservative (2%) plus 2 ml NS for positioning before CSE. An evening before surgery, numeric rating scale (NRS) was explained to the patient, and informed consent was taken after explaining the procedure for FNB before positioning.
Patients of either sex, 50-90 years of age, or American Society of Anesthesiologists (ASA) physical grading I-III were included in the study. Exclusion criteria included patient refusal to participate in the study, presence of any coagulation disorders, presence of multiple fractures, any patients with head injury or other injuries, patients with allergy to LA solution, and patients with history of loss of consciousness or in sepsis, skin lesions, or infection at the site of FNB injection.
All patients were preloaded with crystalloids 10 ml/kg in the preoperative area. After shifting in the preoperative induction room, severity of pain was assessed with the help of NRS which was taken as reading baseline. Zero on NRS denotes no pain whereas ten on NRS denotes the maximum pain. The standard monitoring was ensued: heart rate (HR), noninvasive blood pressure, electrocardiography, and pulse oximetry (SpO 2 ). Under USG (SonoSite, MicroMaxx) guidance using linear array probe (8) (9) (10) (11) (12) (13) , after delineation of anatomy of the femoral nerve, a short 22-gauge 50-mm needle (Stimuplex needle) with an inline approach was inserted and LA solution was injected.
Pain was assessed by NRS in both the groups at baseline, zero minutes, and then every 5 min after administration of the FNB, till 15 min. Baseline reading of NRS was taken when the patient entered the induction room for the FNB procedure and the monitors for monitoring were attached. Zero minutes reading was noted when the FNB was instituted.
If NRS was <4 after 15 min, the patient was positioned for CSE (sitting/lateral position). If NRS was >5 after 15 min, technique of anesthesia was changed to GA and the patient was excluded from the study. Final analgesic score was noted when the patient was given sitting position for conduct of CSE block. Hemodynamics (mean arterial pressure [MAP] and HR) were noted at baseline, zero minutes, and at every 5 min after the administration of the FNB till CSE was given (25 min). Baseline reading of MAP and HR was taken when the monitors for monitoring were attached to the patient after his/her entry to the induction room for the FNB procedure. When the FNB was instituted, 0 min reading was noted.
Patient comfort was assessed after CSE was established and final supine position was given to the patient. Patients were asked to grade their comfort as: "Yes, comfortable while positioning" or "No, not comfortable while positioning." Thus, patients were evaluated for degree of pain relief using NRS score and patient comfort while positioning.
The primary objective of our study was to compare analgesic effect of two different dosages of LA solution administered for USG-guided FNB. The secondary objectives were to compare patient comforts in both the groups and any hemodynamic changes. Complications, postadministration of FNB, were also noted. The data collector, who took NRS scores as well as the participating patient, was blinded to the amount of drug injected for the FNB.
Statistical analysis was conducted using unpaired "t"-test for continuous variables. Parametric variables were described as mean ± standard deviation (SD), whereas qualitative variables were described as numbers in percentage. Statistical Package for the Social Sciences (SPSS Inc., Chicago, IL, USA, version 17.0) software was utilized for analysis. P <0.05 was considered statistically significant.
Iamaroon et al., in their study on evaluation of analgesia for positioning patients with fractured femur using FNB versus fentanyl in 2010, found FNB to be more effective form of analgesia. [7] The mean score was two in FNB group. Keeping alpha error as 0.05 and beta error as 0.20 and considering a significant difference at mean difference of 2.2 in pain score, with SD of 3.0, a sample size of 32/group was required for one-tailed testing. We enrolled 80 patients (40 in each group) catering for dropouts, refusal to participate, and any technical difficulties.
results
Eighty patients were enrolled in this study and divided randomly into two groups (Group A: n = 40; Group B: n = 40) [ Figure 1 ]. Demographic analysis of age, sex, weight, and ASA grades was found well matched in both the groups [ Table 1 ].
NRS scores at baseline, zero minutes, 5, 10, and 15 min were analyzed and no statistical significance was found in both the groups [ Table 2 ].
Secondary outcomes, MAP and HR, were comparable in both the groups at baseline, zero minutes, 5, 10, 15, 20, and 25 min [ Figures 2 and 3 ].
Ninety percent patients in Group A were comfortable during positioning for CSE as compared to 92% patients being comfortable during positioning in Group B [ Figure 4 ].
dIscussIon
The number of elderly patients who present with fracture femur has increased over the years, and they have multiple comorbidities. Thus, the requirement of anesthesia for surgical repairs has increased. Urwin et al. and Sorenson and Pace both reported in their articles that the risk of deep vein thrombosis was greater for patients receiving GA as compared to those receiving regional anesthesia (RA). [8, 9] RA was associated with decreased mortality at 1 month which was shown by a Cochrane Review, although the statistical significance was only borderline. [10] Moreover, the time to ambulation was also less in the patients of RA. [10] At our institute, RA is the preferred choice for surgical repair of fracture femur, more so CSE. The immediate problem faced is the excruciating pain when trying to position the patient for conduct of CSE. There are various methods utilized for alleviating pain so as to aid positioning in the patients for CSE. Agents such as midazolam, ketamine, and propofol were utilized as shown by Sandby-Thomas et al. [11] Other drugs such as fentanyl, morphine, and paracetamol infusion have been also utilized for the same purpose. It was demonstrated by Schiferer et al. and Fletcher et al. that adequate analgesia was provided by FNB for patient transport after femoral trauma. [12, 13] FNB is an effective method for alleviating pain in patients with fractured femur, thus helping in manipulation and transportation, which was demonstrated by a study conducted by Berry. [14] Gosavi et al. in 2001, Jadon et al. in 2002, and Sia et al. in 2004 compared opiates with FNB for analgesia for fracture neck of the femur and found adequate, and a faster onset pain relief was noted in the FNB group. [15, 16] Sia et al. used 1.5% lignocaine on 20 patients and established that the time to perform spinal anesthesia (SA) was shorter in the FNB group. They also found that quality of patient positioning for SA was higher in the FNB group. [16] Walker et al. conducted a Cochrane Database study in 2009 and determined that USG-guided peripheral nerve blocks given by experienced anesthesiologist provided as good success rates as any other method for peripheral nerve location. They also concluded that USG-guided blocks improve the onset time and quality of the block as well as reduce complication rates. [17] FNB with lignocaine provides adequate analgesia in fracture femur cases which was established by earlier studies, and the success rates with USG-guided blocks were comparable to any other methods; thus, we selected two different dosages of lignocaine: group A was 12 ml (10 ml lignocaine without preservative 2% plus 2 ml of NS) and Group B was 15 ml (10 ml lignocaine without preservative 2% plus 2 ml of NS), as the drug for the USG-guided FNB.
We waited for 15 min for checking the final NRS for positioning because the time of onset of action of lignocaine is 5 min and duration of action is 60-80 min. Since anesthetic technique using a combination of FNB plus CSE is time-consuming, we gave the FNB in preoperative induction room with complete monitoring so as to minimize the "in between patient" time.
Since we required pain relief for satisfactory positioning of patient for CSE, we used only lignocaine solution and that is why we wanted to find out the efficacy of a lower volume of solution (12 ml containing 10 ml 2% lignocaine plus 2 ml NS). We used NRS for pain assessment in our patients because we found it easier to explain to the patients. The baseline NRS scores were comparable in both the groups: mean (SD) in Group A was 6.05 (0.79) while mean (SD) in Group B was 6.01 (1.23), with a P = 0.829. The NRS at 5 min when compared in between both the groups was also similar: mean (SD) in Group A was 1.90 (0.88) and in Group B was 1.87 (0.79), with a P = 0.872. A similar study by Gosavi et al. using LA solution containing mixture of 10 mL of 2% lidocaine, 1 mL of sodium bicarbonate, and 4 mL of NS was utilized for giving FNB. The onset time for analgesia was found to be 5 ± 0.54 min in his study. [18] NRS at 15 min from FNB application was also similar in both the groups with no statistical significance [ Table 2 ]. Patient comfort when assessed in both the groups was also similar after institution of CSE, thus indirectly endorsing that the pain relief was adequate and parallel in both the groups. This determines that 12 ml LA solution is as efficacious in pain relief as 15 ml LA solution for USG-guided FNB [ Figure 4 ].
The MAP and HR were also similar at 5, 15, and 25 min, most probably owing to comparable pain relief in both the groups. The results of our study establishing sufficient pain relief by FNB are in comparison to the studies quoted above. [7, [14] [15] [16] 18] There were no complications in our study. Berry in 1977 and Denton and Manning in 1988 also did not report any complications in their studies using FNB. [14, 15, 18, 19] Filippo et al. in 2013 considered various studies regarding minimum effective anesthetic volume of LA for surgical anesthesia. They deliberated on various studies to demonstrate the efficacy of USG-guided blocks in reducing the amount of LA used for surgical anesthesia vis-à-vis blocks performed blindly or with the help of electrical nerve stimulation. [20] The results of their study were variable and were not able to specify an effective dose for each block in any explicit manner, but they concluded that the use of USG aided in decreasing the dose of LA for peripheral nerve blocks. [20] We found that 12 ml LA solution was as effective as 15 ml LA solution for providing adequate pain relief to fracture femur cases for optimal positioning for CNB, but the limitations in our study are that blinding of the anesthesiologists giving the FNB could not be performed; however, the data collector was blinded to both the groups. Although the demographic was similar, the appropriate matching could not be performed because of the presence of heterogeneous sample population. The pain threshold varies with individuals; thus, there could be a bias while actual assessment of pain postprocedure. We could not comment on the minimum effective volume of LA solutions for blockade of femoral nerve because the earlier studies have used 15-20 ml of LA solutions for FNB, and our institutional review board did not allow us to use LA solutions <12 ml for the procedure.
Future research should include time from trauma to surgery in the study design, and patients should be randomized and stratified equally in each treatment group.
conclusIon
We could determine by conducting this study that a 12 ml LA solution containing 10 ml 2% lignocaine plus 2 ml NS, when compared with a 15 ml LA solution containing 13 ml 2% lignocaine plus 2 ml NS, provided satisfactory pain relief for positioning during CSE in patients of fracture femur.
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